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(54) LOGIC MODULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide wiring of 
high efficiency on the minimum mount space 
without redesigning a board to be logically tested, 
to make a module compact by loading a plurality of 
logic LSI on one logic module to be connected to 
one another and connecting the same to a 
switching LSI. 

SOLUTION: A plurality of logic LSIs 4a such as 
FPGAs, for example, are loaded on a front surface 
of a module substrate 2, and a plurality of logic 
LSIs 4b such as switching LSIs or the like are 
mounted on a rear surface of the substrate 2, 
respectively through the carrier substrates 36, and 
they are connected to an external connector 3 
installed on a peripheral edge of the substrate 2. 
Then the logic LSI 4a, 4b are connected by an 
outer wiring layer and a passing through hole 
through a LSI terminal mounted land and the 
carrier substrate 36. When each logic LSI 4 is to 

be mounted, the gaps among the solder balls arranged in lattice are narrowed as small as 
possible to reduce the mount area. 





It 

11 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 



01.04.2003 



http://www1 9.ipdl jpo.go jp/PA1/cgi-bin/PA1 DETAIL 



03/07/31 



<19>a#H4$SW (JP) (12) & §fl !|gp & $g (A) 



#$§¥11-352190 

(43)4iH0 sp*ll^(1999) 12^240 



oointa.' mmn fi 

G0 1R 31/28 G0 1R 31/28 F 

H0 3K 19/00 H0 3K 19/00 D 



SSIft* M#E«o*n OL (& 11 H) 





<&SW0- 161813 


(71)tt»A 


000005108 










<22)UBB 


¥(£10^(1998) 6 JilOB 










(71){UKA 


000153454 
















^;n»js«i±»>f#»rrst456Sffl 






(72)3SB# 










«*;nm««*irF^ift8io»«s 














(74)fSBA 


#a± wir mm 











(54) 



(57) 

[MM lftlM*SE*ttfctf- K £Sl£fH-& C fc =5r< . fi 

tmttzimL s 1 1 mmifmnmizmiL. s i ^ 




(2) 



1 1-352 1 90 



1 ] mLnruy? ^mcmmm^b , m 

[f»*Ji2] ff*^lfBSoi&a^v : i-;W=fcv> 

x. mimico7v752**im%mmm?t:m&.mtiLv> 

mtcr>mzm&<07y}*mmT$>zm&i&ffiz-. mm 
[ft*3H4] mtmsszism-zmmmuzti^x. 

izffit , tmm- zryvk niries^SfcoasHf £-*f-r 

)Vb mM&mms&zimt h ymm&wgt txmmm 
m^ii omm^M-y^y-Mza^x . mmm**;*.- 

%mmm?®<7)m&z®m-&A't -j^yym^-t *s 
titfrwizffiz. ffim&mmmii. euie^s 
m&cnm- bmmmmKb t&mt&msi.nm'jy 

mix* -y+yrm^zmMZix. mimvoyv?'? 
^tezmmmTizte, mmwiEmcommT-fipm 
/7A?n, mm*? yvb mm-wmmcowF 
it-n-xmm^tix^z b zmib-r&mmmEy 



imm6 ] mmm^comm^mmrr^mm^'Jsu- 

mztfymmmLi'XTMzx^xwmmztiteim 
®$&x$>-?x. mmm=e^'p.-Mt. nmpxrur? 
^Wkmm^b . t?nef&a^toai^^*jj:^ 

mimmmi, mmm®s&<?>m?bmm§i®. 
mmb zmm-tzmnnw?? yvb. m&m®m 
tmt zitLWcommst tz m s.mm* s j^->v b wmth 

izmmzti. mstmiomy^^m^mmm^z 

9 y h- b mi^-cr>tm&nffiTi$~*i-Tmmzti 
x^ztmmmi'^^izx^xmmtmztitczbi: 
mmb-rhmm®^ 

im^m7 ] mt®8&<7>mm.j>miz}i^x „ mm^y 
v?y^m%W£m?bmmmm=Fmcr>mtii&7'u 
y^j^im^x^ 'y^y^m^%ttiim^^-)v 
*mm®m.*tmb ■^hmmmL^m-hx^-, -rb . 
miyuyv jszffi&wmmTiztm'r- 9 sr^atf * 
"r-yyb. miai&ax — ^ % fin ems*® b ts^MM* 

iSsL-iVtm^xmEthXT-yy-b. ^BEL^fifl^ 

if - 9 * stt h m s& sr s ^ t v y b z m t h 
zbZftmb-t-zmmm&cowkum. 

-?7)v*jmim®&b. mmzru?'7J±*m%mt. 
<?>x>{ -y^yy^mmmmb . iwero^^v^ 

^*imtzzi*??b. mi-Tur^yiwmMk 
mmmbmm^ v*yr*immmib*imLti 
m-<omkb. mirvy^yfrjmfmwmi&m 
zmmu^-comstb. mmmy^rjv^mm, 

aEB b firfBm-<7)3 * 7 9 <rm £ Si? L^mHOEia 

t. iufE*-f y*y?i&mmm®Ribfiiimm--<7)3* 
7?nmzmmLKmm<?mfiibZffiz-. mmzmfc-t 
zmmm^coimz^ meM-Jbmsmco&&zm^x 

■c, firien^^^£z:c>iix, tirieSMts. am^zft 
m-&{miz*ti?ti&w.ztihw,--<?)3*?*b j m- 

)ic*Mmmm®B&bwimx4 >y*yr*imfm\B\mz 

7 9bm&-<r>ri*9?<m^h&W<r>&z<nm- 
i,itm7vy7^7-J\si<JmmZ®RbmMA4 v+y 



(3) 



ftffl^l 1-3 52 190 



[is^ji i o ] ®§kcom$m®i:mi±.izi§wi l*v 

&JS*^-Hf i „ «re«MWil»i:nettflMS2: 
& y r^E is jl — /K 

[ W«JS 1 1 ] M#gf 1 0 ffl&<miV*+ -y 7t 5>* 
com-, ^-cOMtcfriEmSlHlSSSr^L, b?SS^«0 

[0001] 
[0002] 

s^dS^siass (lsi) toy-h&otiUD, £tr>- 

[ o o o 3 ] ico i ?&l s i frt'comwm? &&M\rt 
s^tz. ls ic?>tfcmtmm)£Zfo±.zitz>t:tt>iz. m 
m^/yb^^T^^AU-^aytmizmx.. ro/ 

577';aSItftl>FPGA (7 4~)VYTa7?-? 
yiVf-bTV-i ) JrfflV^/^H'^xTxSiL'-y 
a >"£ LSI cOtfta^ElcMffl-fSy^^fflV^^r V> 

& . l*>l&*>% , js^ol s i (npmm^f- MS 
cotmizmK mwmEMi&wnF PGAZim t-r 

*J:-3fc«rofc. *<DJ:d&flraiMEfflO§ggO-0»lfc 
LT, #^F6-34 14^#g^l^$^TV^S9fi 

[0004] - 3 4 1 4^^(ClSJS$tLTV^ 

sa*g<±, y vm (H8 : naftaE*^) earn 
lt^- h x 7 nmmm zmmth x 5 * u- ^ a 

SgiHLSIfsim*. ItS^FPGAfc. fc» 
c0@S5x-^$-*Silfrr&T»l&tt^*'Jfc. FPGAfc 

^FJf fgfli* =e u t <nm<r>"f- tmkifio sfE&Sflfc mis 

g5i:*>£>8lj£L. ifflLSIgI*>'lSaWy 3 yt 
[0005] ^<7)J:^^LS ItoH^ftfcLT. ms. 



±^«Stc0LS I Sr'<rf- yr<7)^il^L^-7;^f- 

SP (f-yZr+MXKy^-v) fcV^LS I-rC-yjr— 
xt>, ^r^-yTi»i<a^ffficOg^BS®hfi!*tol?jtX 

wwmtftmnix^&tztb. naLs ir^m*® 

[0006] 

[&BJJA<»*fcLJ:5fc^-&iR)H] L*»L3r#^ FPG 

At mtm-SiX'hh l s 1 t<±, ^-y ^--^im m 
wfflm&xvvywm&m* FPGA&jtm-f 

-v-'iijt^— mtotcPGA (ty/'ijvPrw) . q 

FP (?V7h'777M7^-y) , B G A 

^'J-y ) Tj>acfc*^, M«F PGAH 

ttz.tctbizizmm-&x- b'-y-j xz*z<-r&j}\ 
ztiimmzcotf- v izm®ft$\ l. ^n^> sr^'-y 

mwlsi zmmt&wmx-btvmzKAthti^m 

[0007] ^^W^aWfi, KSrH 

a*i^'jL-;p, ^^t^t-e^ifia^^'A-^^fflv^TL 
s 1 *mm-zmi*im-t&z\bi l z]h&. 

[0008] ^^COffifOaWJi, VA-f-f- y 7°* vjl 
[0009] 

[HIBSrJS^-ra^ftco^a] S^tOfrM^ 
S^t(CJ:-pTf&aSr^l-ri.FPGAfc, 0K^<O« 

< i: b-i-r^mm L.za> izn® t mm. 
mzimtz * imimi.<r>mm®<r>'j?% < 1 1> 
-mirzmvtL. ^>(-yfynsi^uFPGAt 

[0010] tttftwx-n. mmm.v>nMi.t%hWi 

[00 11] ftm*: is 3. -)V<r> a*<?ftmWtf-b± 

(7)3*??&wMLxmmg.T2>&wmx- vnzm 
m^^-ji-i^thztx'. mmmxhiLs 1 



(4) 



1-3 52 190 



[00121? ^cFPGA«i«^i. 

^$-2SfeLh^LT^$-li:§. I«J:5t. 1^-^ 
iilffiireS £>l;:ffcJIiSg|£ilfo*c?-6 Z t iM&b%%, 

[0013]$ t>iz, mw*i;3.-)Vff>wmiz$mt& 
ls iv>*wm-m<m%z>mar< / m. ls i £*-yu 

x)\s—fc-)Mz.Tmm-t * z t t s o . eisis 

[0014] jfc^ffcBJjW:, ^a*xa-/KOE3PPI^ 

i tmmcomiz, *tit> l s i omuz&fcLxgm 

S . SM£#^- S I nimizmt. LX$3&?&<7> 

x\ mm.<om-m±iz^cr,mo ls i srjgKU-ct., 

i'jL-jui.commz&mx'i.-y-tjYLxtmMzw.*) 
ftifhztv. &$,mw. K&f&ti-fcifiSL&v^amt 

[00 15] fiH* y^-JL-J ^SKjStC^-^ 

Z0)J:o%ffimzJ:-r>X. im^'J^-JU 

fcSr*. 
[00 16] 

MSrB«itiaBB-rs.Hi~3«4. ^B^iaati?^ 

03»i»rffiEI£if;LT^&. 
[00 1 7] Hlfcrfcwe, ^yi-yi-SK2^H(^ 

mcOMi-JfFPGA^rifcOl&aLS I 4a#, =*^U 
TtB?tfix-l»£K3 6^LT^ffi§ix-CV^. 
T3 6(COV^-Cc0iaB^{i N m4i5£V : m5Zm^XW s Jl 
■f&. ^gPt«^,Wt«^|,3+^^3*^ 

[00 18] 02Kl3Vvr, ly' i -;l'SS2SW: 
fc, CTi-tfX-f-yf-y^LS I&if^f&JILS I 4 b# 
df-vUT3 6Sr^L-C1^a^«$nT^&. *9mM? 
i4, n*??f:4-omf&X^2>tf. ClOid^StcO 
3^^^$rfg©^-|,^i:t\ fiSLS I 4 b^cOHi^ 



[0019)0311 fta ; e>-' J .-;ncoBfSSr^LT 

v^&. *sij6M-c<i:ftaL s 1 4(±. $>&~fe<ommx 
m?mzmWLM±A,t:#-Mz i 9&M-f & boat 

(4^tf-/l^EM 1 . 2 7 mm 

mgiDSK LKBGAzm^xmsffim&m'bL. m 

i. d&BGAUF BGA ( 7 T A Vh'-yf-B GA ) 

licspt mtti* x,*f;tf-/niPHi i . omm. 

0. 8mm, 0. 75mm, 0. 6 5mm, 0. 5mm 
WWLSU-^KJEDEC, EI JAfcrJias 

mm<,zmimm m-& z t x*MmiW8mt,zttm-t& 
[oo2o] 03£i3ivc, * 2 cvmmiz 

tSmZtlX^&smLS I 4a, b*$J;tf:3*??<D3S 

^^ov>r^BB*ia4a^5 zm^xmBJitz. 

[002 1 ] 04S.T/05J4, iltya-ZH^Bfi 
coSycHt'J) 0,MLSI4a. b OlElgOSf^ffi 

[0022] t-?m4te, rnmvitito-T&®.wizmgiZ 

fUtf&JILS I 4 a, bOT, l»lt««-rs«^«0 
MT-J>&. ; e> ; i-;i'S^2iOMffi±tc{±, *-*>;r3 

6£tf-LTS§UlLS I 4 a, h^^kW^thyyV 
3 1 fcil-Jf KI8JI3 2*<12MS^TV^. ^S1E^3 

2a, mui^^.-}vmL2<r>^^Mi l z+^mf,zmm. 

S^tTV^. S7t:, ^m ; E> t i-;U2toffiHcogiBi(i, 
H-mW&m3 2=5rf<7)#SeilSiiSSrffS^ 
S MM^.;!^-*-^ 3 4 & JBV ^T^?f 3 . 
[002 3] 0514, ffl*r<aS::£>.i.ifeJILSI4a, 
bfSt£lfX'%< , •e(0ffi(7)|^®L S I 4 a , b 
S^*>*S)S%^^Sr^LTvM>. 05T (4. 

&M32k ftmmm 3 3^sr^-rs^«iix;w-* 

-;P3 5SrMffitffiz.&. ^«{4S<50f&aLS I 4 
a , b t <r>Wm± , #S3!*/l — 3 4 fc J: tX^f S 
31^/1—^-^3 4^Sji^W-*:-/P3 4 b<nWe& 

^ 2 p^Tff ^ rt«ge«^ 3 2 1 xnhtt 

[0024] H4, H5tIfcV^, HkWti/iL-fVK?) 

mmm t RffiWosii*^^ « z 1 1= J: o t -eix^co 

E^SS-r-SltaLS I 4 a, b^|^S^Fia* J M^i. 
t%r&X'i>. *vVT3 6*m^&ZtX\ 3t<05 

ffl^Jf, affiffl!^^-&iiaLS I 4 a tKffi 
HltfgSH-Sl&gLS I 4 b<0iS|-^t-^(7)^, H— m 
mnWF. GRDffi^tfO^yHSrfflMfiStc^i^-r 

Mjlx;P-*-/l'3 4tcJ:r>-cas«grt&c:t 



(5) 



11-352190 



*»4»i*i«is»Ji3 3S:^*u. &x.Qmizm?fi:nmA 
miz&mtz mm l s i iK&MSttjf 3 2 1 . #sa 

3 5 £> f*]M12igJP 3 3 £ @& fC Stt-f 
IS1LS I 4 a. 4 bf§J<7>ffi&fgi£i: LT 
li, SSrfMf«9>F3 l<OSt«i:, 
3 5*>4>t*ufiatajf 3 3£Jgtijl.T88grf &WIx;^- 
*-;^34^^Eg«isSi::5r.I>*:i6, ^S6^*>*^<=5: 

[0026] ^JeCT-Cti. SP^»5 > F 3 1 UTIZ 

BjI*^-*-.>Miap n iStt5 V F 3 1 *^^7-fc 

[ 0 0 2 7 ] ft, iSLfttyA-«S2l±, WIS 

tsui3 2 1 1 )uaj:<ortJiiisa>i3 3 

mmxt^x-frZMmitimmm&mx'&zw. m. 

W3mtztm?& tth \c>v f r 

ioo28]06{i. mwe&x.—fri zmm-hmm 
*-f 2 1 ^Bisiar*^. ^««iE<7)*r#ii:^«.f^ 
*-f 2 1 ji» i&a^^'jt.-^ 1 &wm-z>tcit><ox? 

7VK63, §BH*t^<0L S I 6 1 **5tt4-£fcK>«>? 
VF6 22r<l^TV^. fm^ioL-zH Ji, KWStti* 
fc&SLS I 6 l(CfflS-r^^fi§T-?>0, 5VF62 

it , * y'a i fimmzix h m.eyrx.tth s. o izm 
[oo29] meiza^x. mm^ixtm^m<oLs 

I 6 1 «Sft7 y F 6 2 a fcS^SftSiiS^ fc . ftfl 
* ***-/n icon*? ^<7)*^sig^«^-rs 3*7 

?2 2<^S&T6 3a#|3|U.«gfig, MilfGRDSftft 
5VF6 2a<i, fiilx*-- *-;W6 4iiJ:tf 
f&«*-F2 l<0KffiOlEit£6 5ZftLX^*??2 2 
a£|£g!$*lT^&. 7>-F6 2bfc«^6 3 

b tf&Stf- F 2 1 <nmm<r)W&6 6 LT«H$il 

n*<??zmm-&7yv6 3k 

§8f£St#OTLS I 6 l2r^-r^^c09VF6 2{i, 
l*flTlgj££*i/CV^. ZrtZiolzWimti'i.-frX 
mmth v y F 6 2 1 3*? y y p 6 3 

ts-i»iT-«g!i-&«j£t-rsi2:T\ mti;*- 

^ltTOi^LS I 6 1«MM. I&JI#-F2 1 

icng-r & i t twmt . 

[ 0 0 3 0 ] 07fi, P^m<?)L S I 6 1 Srf&S^- 
F2 1 fclSIBi-S-fflJS^cf. 

[0031] ,1*9 <k o fc, tt«ME(MilM%^A-^ 



1 *»>5ttU ISMiLSI 6 1 £Jg3$LTfFffl-ri> 
£ fc l>-5jmt% 0 . F 2 1 SrMSff-r&^tf 

4fc % n*7?2 2£|&*-rsii:&<t£ffltf- 
F2 l±t:3iLT:fc£, iSJ^LS I 6 1<0» 
fc, a^i?^2 2^jft^fii85fflffi^fcLT*iJM-rs^i 

[0032] 08t±, 3(s^c0^a* i^'i-^ 1 cOfdS 

*-F2 l^mmmzm-r. 
[0033] nm* i Jz.-ji>ki6im#-\ ( 2 1 
tm*iSx.-)vico^t,zmmbt:-3*??23 

a*?? 2 2<,Z£~?xn a. ^JfctfflT'Ji, ^y'a 

X? ••,9m\s J £799)Vn*9?22X'fo& . 
[0034] ftg^jx-A- 1 $ ^nf^a* 

sAx-zt' 1 S:S^-S^C03*^^ 2 2 b <fc 

•5fcLTi>iv\ mmmna*?? 2 2 Mi, tgra*- 
F2 i±o3^^^ti^-T^<rt<tv^, w^-ta:, 

fSStf- F 2 1 fciS«-tl> n*? ^ m-<OA? -y 

izmmtz t , n-tatgwi&s^ ^i-;P2 4 a^in 

'5rl.affiWf&a*^ J L-/U2 5$: 2StLhm^U-C^ 

[00353 09 tc, mm* : J^-^i^mwmom 

[0036] EI9 (a) ti, §&S#- F 2 1 
Ity'i-ZH, 24, 2 5Sr«aL^-CTTJ>«.. « 

[00 37] ttz. Bfl^i^tc, fastxj.-;H<7) 
MtiBS^- h t , ^S*-?«i^FlHl-CS^-r S £ k tfX-Z 

[0038] zbiz. m±M<rmm^^--)^25<7)m. 
m<nn*9?z^ mmtmnt'tbnwijmwmmT 1 1 

T«J8-f & i fc t nTlgT'^S . 

[0 039] El9b{4, ii*y'a-;H J^-f-' 

2 1 cvmmtzmmLtz-&\x'f>2> . i^i*- f 2 1 «, 
t «s <r>mum izmm* *j * -;n t Sf^-r * 

1 Srliffi^- F 2 1 i k t^Tfg 

t* «. . xmjfoWT'is.imx- f 2 1 <7)Sffiffli(c«»f 
[0040] mz. m 1 onmm 1 2 zm^x*mi<?> 



(6) 



11-352190 



mm* 1 (Oftm®&<7)Wn$:fr o . 

[004 1] si cm. *fttyi,zjz&mm*:>>*--j\'i 
[0042] mm*^p.-)v i muzmmzyur 

5&*JWtc7n75-?7A'L S I T$>h F PGA 1 0 1 
a-d, imZynf^&Bj&Zxj yf^/LS I 1 

0 2 a — d, §1114 ^7i- AZl*.?? 1 03a- 
d, ^SS-f>-^7x-^3^^^104a~d s 
H<Of&JlfI#JHIEtg 1 0 8-11 2-tf§J£3:h.-Oi*.. 

[0043] FPGA101 a— d(C{2, f&Jl^yj.- 

S"JL^^t<0i&gi7 f -^$-ra^5AL , ri3<. FPG 
A 1 0 1 a~d £4MHSftfctta*ttft-*-*fcK>&, 7° 
D/57^LS 110 1 a— dcO|^)lg3i#£^fc5r 
FPGA10 1a-d(D2OJi8t41 : l*-y 
bcOi^i, ro^5vy^LS 110 1 a— dcOH*- 

i : i T-mwtt&mmm^mMm 1 o 7 x-mmth . 

1 : 2&fcV)2ofeLbOFPGA£^^3* y hc^ 

^-yf^LSI 1 0 2a— d$-g*LT(i# 

mmmi osx-mn-tz. 

[00 44] ^7fy/LSI 102a-dti > FP 
GA1 0 1 a— dcOHH\ 

1 03a-d. ^^7x-X3^^104a- 
b£, ro^7^tc<t^T^-rS. HI It, *4 ••/ 
f^LSI 1 0 2 aOflgBEBOSP&EISrTjrf . 

[00 4 5] 01 ltCfcUT, X4 'yfy/LS I 1 0 
2aCli. MOS h^^'X^OOa- dfcfElii^ 

2 0 1 a— d-dfj££ilT^&. ±fc. X4 -yf-y^L 
S I 1 0 2 a£Ji, lttHt*ffifft 1 0 8 a-d#j£ig£$ 
flSiot^Tfcl f£JIfi-«§-ffitill 0 8a— dfci, 
*fl-WlflttifFPGAl 0 1 a-dtMJtltU 

So 

[0046] t&aft^MlM 1 0 8 aiOE&ZmiiZWf 
■Om-t&b. MOSh^y^'X^a-dtCi-ot, X 

4 v+>7l s 1 1 o 2 acofi&vttimm^mm. 1 o 

181 0 8atf6a<l^ffli^81 08b, cfc£«JiL*: 

1 : 2 * ■/ b SrlS^c-r&^-ti, MOSh5V^^2 
00a, 2 00bSrON«ffilt-rSJ;dlcld^*^2 0 
la, 2 0 1 bfcf&Ji-r- JiiCMOSb 
7yy^200c, 200 d2:OFF«t^t-r*i3 
tIfi^*-?2 0 1c, 201 dizmmr-fzm&ts. 

zcofe^ mwm^m^m losatiosctios 

d*qggg$<XS. -lOidt, ^'yf^/LSI 10 

2 a<7)ie^^ 2 0 1 a-d t^T-'-^S-Siitfd fc 

izzommotmzftf&X'Z h. 

[0047] hi (Mzm*). si-f^7i-^^ 

^io3a-da, mm*is*.-tntmm.kz&m-r 

53*^^6. §SS4 ^7i-X3^^1 0 3 
a— dfcJi, 7*o 7 '577'/HSI 10 1 a— d*>£fl 



Baantottt&uL rt^ffliE^ 1 o 8 

■i 'yf^/LS I 1 0 2a-dTfi-f-ffllEail 1 1 £3 
If? LTg«gf *> £ fc t> "TIST'S) S . 
[0048] W^7i-X3^^1 0 4a-b 

gf-(^7x-X3^^ 1 0 3a-dfc|BJ«{c, fl. 
Sil-f y^7i-X3*^^ 1 04 a— bcoiggSKOWC 

t, s^ssi^fg^a-^fflffiiii io^ui,^ 

fi^ffliami 08$rS*Lx-f -yf-y^LS I 1 0 
2 a-d-Cfi^ffliBSS 1 1 2 £}giRLT&ai-f SitH* 
W>^7i-W^^l04 
a-bC, F P G A 1 0 1 a — d|f| 

m^mmm 1 1 o tm^mms: 1 o 8 a-d 

[0049] FPGA 1 0 1 a— d^co£Ttf)KI8£{I 
^•ffllHMl 0 8 a— d£jgEfaLX4 "/fV/LS I 1 0 
2 a-d^ffi5»-r&««fcfi^««^Ti±, E^SiJS 
l#^-**X4 7fy/LS I 1 0 2a— d<0 I/OtTV 

8S:*«$iiT^l»fcv%3ra)S^$>-5^. FPG 
Al 0 1 a-dOi»|£i|iIff-5|J8ffi&l 0 7C0^TK 
^•TSgfi^^r&O^-Cti, FPGA101a-d<0tf 

BCFPGAfc^U 7fy^LS I Srffittasfc&s.fc 

-f >y 7 L S I <Ot V»£4»5: < 3 t V >3 
[0050] 01 2U;, IftWe^a.— 7H**H1 Ot^ 

$ tL&wm^mfmw&izti » zsnvmowmco—m 

MmtmLXti*). 09t*$ix&J:3=5:«®»Ji(;fc 
WC, »y'a-;H aC0±||S{C, »yaHH 

b kwwmmmx-v 1 6 o *sttu mm#- h 2 1 

[005 1 ] mm*. i?jL—)Vl a(CJ3^T, WMf—? 

<nm&*fflwm^mmm±^ fpgaioi a— d« 

fflHt^-fflieiSt 130a— 136afcX-f -y^i^L S I 
1 0 2a — dCOmmm^KWMl 2 0a— l 26atX- 

[0052] mmz^ mm* : j^—>v\ b^tjv^x, m 
w?-?<nmii&-#mm^mffi&te. fpga 1 0 1 e 

-f cO$UfflIfi#fflifiSl 30b-l 3 6btX>f -y*y 
/LSI 1 02 e — f <0#Jffllft#fflEI8 1 2 0 b — 1 2 
6bXMf$.2tl&. 

[00533 mmt&mmx- h i 6 oti, itar-^ 

^mtJiliROMl 64a— bb®m®8&l 63a 
-bfc*>*>ffl^$fxTV^. 

[00 54] FPGA1 0 1 e — htcm^ASftS 
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l&a-f-^li, *?Mz.tfROM 1 6 4 bfrt>®m\5\B& 
16 3b, fflWfmmmgl 130b, PPGAlOle 

gai oi f~hM5in$n&„ s^ic sts^^- 
;n b*^©j©m#ffliaiai 3 1 a^LT^a^^'i 

-A-l a{;H5iM3ilS. fi^ ; Ei'' J L-;H btlSJS^ii 
a*5>*-/H att, <H«HS9^Sttl 3 0a*^, 
SOWI^^IS*! 1 34a~l 3 6aSr^LTFPGAa 
~b 1 0 l^ke&Sfl., 4 l Srfl-U SUSP 

m^msm 1 3 2 a~b ^mxmm^imim^- h 1 6 

OkHS. F PGA 1 0 l^M^JfcBOtSP-rSft-^fi, ©J 
fflHUSSI&S*- K 1 6 0 LTMttflPMllBft 1 3 
3b, 13 3att«i|«?t5J:5(:n. 

f&S* y'a-;^ff LT t fgfif •ii^J^figT'fc * . 

? 1 0 4 a~bfc!!H-r ^7i-^3^^ 1 0 3a 
~btc»?i:LT^-fSJ:d^LT^S. Z<7)£d% 

ta&itzi. o , ga#- k 1 7 o latmwaHitfitf- h i 

1 0 4lc#Ml^t&^-f££kl;: 

i o o 5 6 ] afc. mm^a.-n u^i «nap-r* 
3twcMfrr«flmitfiifli«jmEiKi 30 at 

cffU #FPGA10 1a~d, $Wfg^fflId|g 1 3 1 

g*-Ki 7oco^mmi 4 i*q^®i^s. 

[ 0 0 5 7 ] 3r*J , itlf- ^ MWlRin!- H 1 
6 0<Oi§l^*£iei£LT#>&**, ^yn^cOS&^k 

^sssi^i 5 1 &wml. mwmsHmx- h i 6 oco 

[0059] Ma%^A-^8 1 1±, tyi-;m8 

ioisaLs 1 4zmrni-&t*iz. fn*tmsmzim 

-r*«H t 9VH8 4t1JKa«Wfflli»fcRlt*. *-r 
t'f * tfOftS T'f&SL S I 4 tfOK $ 1 k £ 

[0060] Wmt7)1&?? y H 8 4 (4, -f-fl-fiMElU 

3 ic-r a £ t t, ^bw^jopfht***-* £ t #t-# 

*. SS^yH8 4^gEICI±, mtfli^vfSrfflV% 
[0061] l4Afc*T*«r>«ST-l4, liX./i*<?5^m3S^i 



if, is«ffis^h.a* j 9 y Kfn-ffi^ i / 3 mmx-hti 
[ o o 6 2 ] mm^y^-ivi exs&ffimiz^ 

01 4JbM01 7SrJBV\TiaHJ!-f Ell 
414, *»B^i&ai=ei ; J L-;^?fea]«3i^-^Sr^ 

[0063] t-T (a) (CfcV^T, ttltxa-zHi 
C0ESPSI3. 9-4 3Srtft-t-Cfl3»«4 2SrJR') 

ft it, s izmm.4 2 cotiz&m? <<y*. tia^siy 
ryAAzmwi-h. %m*: iti.-)v i izmm lizfp 

GA^fcOl&aLS I 4tSdft«4 2C0rat=li, 
SSH^tti'-b^ l£*tt£$-£.g>. g*e^tt>—h4 1 
li, HUILS I 4cOB«t:ii^LT^Laf«T#l.5i 
SSrtoTfeO, tftSLS I 4*^%-T^|afitSdSi« 
4 2 Kf&fESIS-ti-, ^ >*^li^a)7 ry 44lz 

T&ai-fs. ifte^tt^-b4 Hi, flauif^^ttco 
tzis>Jayzfj>% zx'hh . JSda^iiCT^-if ^>r;u 5 

[0 064] (b) 14, ^RX^— F4 3«D-CT£*rf 
[0065] ^JgX^— ^4 3 ICl4^^4 7 tiSItT 

*^^774 8 fcfljoT&s^-eiijs-f set* 5 

Jft^«4 2{4*S''4 5Zm^X±m**<-' *4 

ita^-rs%&ict, *g^-t4 3i£i^, its 

[0066] CKOiot, HM£@tt^-h4 HCkO, 
|HJ-ffl<7)*gm<?>L S I ^S$^]g^S-KiRLT— ST'}$ 

•y rf- -y 7m£??&®'0?<7> L S If 7 r^co^wwiBA 

zmm Ltzmim)$%HF*jmz% & . 

[0067]$ f>|C, S^»«4 2 k*yjL-;^«2co 

o t' ■hbfrtfm.wgm-t h c k srfwsn-r-s. £ k wx-% 

- h k 8^ffi<OS£ttt#|iij± LT t iS#> § £ k 

SS^Sli 1 5 p p m/"Cfrf^T'* 0 , «@^I4 1 7 p pm 
/"CTJ>0. IJI3r-gCLT^S<?)T-C:ttf»^«|i|S:ffl^ 

[ o o 6 8 ] ifc, tem^—ru^ ; Ja.-/umwi(om 
[oo69]Eii4 tz^LtzMit— t^mm^ : J^.-)v 
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[0070]il5l±. MM^^i/^-zW 

[0071101 5(CfcWC, T^K^t^'a- 
;P 1 OftfilflBtti. 0 1 4 i: IHia-C^Scotttt^Sr^ 
< . iStOi&a^ s^'a-A- 1 (OWmoL S I cof&gtti, 

Tnwef*-* i <^mmcr>mmm4, 2 izmmmz 
tit. mM42tza, Sfkizmmx-z zmm^-h 

m->- h 5 1 <?>i> o—offixms.. ±m.<mmm<r>im 
mzmmmm5 2Tmttwh. znxuzix. 

m^mmx-m. 1 0 ounmomtszx'jJ s kt-tc 

#t{i«iT«M^*tt^ttWPGS ( Py r o 1 it 
ic Graphite SheetJ^tWS. 
[0072] Ell S££JSlffiT-# Sf&fc^x- h 

£mmKmm<?)®m®x'*>') . 01 7ti-?-^ra 
0-e#>3>. 

[0073] ^coi ^tc. TSii^i&a^^j.— ^ 1 w 
3%f»fc±a81l^i&S*>'*i-;P 1 wllWL S 1 

v?--)v i mmtmmzw. 

Zb&X'ZZ. 
[0074] 

VAj v+yri* S I fcffllr vcflM**-* £ t fc J: 0 s # 

~/utethztffx-z&. ftmg%t3*?*£m 
v >t $>wa&.k l . $ t> iz&imm o 

z t % < wmm l s i srjf m Lxmt-t h z t trvz 

vTVPLS I tm^irviy^A^m^:^ 

S I fcj: OS^tSilty .x-/U9j$i&fc:*f U SIS 

[01] #$&>?HOf&JI* ^ ^ ->K?)-SSS60iJtf)±M0 
X'hh. 

[02] *^HH(7)t&at^ A -;KO-5eSgWI(7)^ffia 



[ 134 ] s^-;K^lBSSig«?2r8^5- 
[06] ms*'-H±W|&a*> ; A-;PSrjf«^«.3IJ 

[07 ] tag*- ncimssmL s i zmmLtzmx 

[08] *wn<nmm*i;*->v<mmx-Y'^<r>$k 
mmz^-tmx'hh. 

[09] ^i-;l^#K*f fiS^SSSSWI 

z^~mx-$>&. 

[010] tia^^i-yKo^agpieiis^^^-rffct: 

0T$>6. 

[0ii] i c7)rtSP0f&^js-*-r« 
^0t-*i>„ 

[012] m%s^-;i^ttfflEilfl*v?** 
0TS>&. 

[013] y'i -;U7^D2SfgfM5r^ 

[014] ^BH^liS^ is?- ->u<7X%s\tm<o—m 

axx/^m^-^—m^-f-mx'i) & . 
[015] ^KflDSfonni* y*-/w«MPi»ko- 

CTSr*-r0-CA5. 

[016] ^m&tthB&Bis-YimttWz 

mm.<r>m$m<r>~ mx-$>z> . 
[017] TO*tt*:rr*J!W^^-b*tt9fWfc 

K^«<7)Bfli0^-0yT-ft s . 
[^wiiBj] 

^3^^. 4-IHLSK 4 a-f^tyj.-^ 
^Mffl^l&SiLS 1 , 4 b-1Wty*-fl^«HW) 
f&aLSI. 2 1-ffta^-K. 2 2-a^7^1H: 

24-131— tSfg^i&S^:^* a 2 5-^5^fgtf0 
3 1-LSlCT«tt5yK, 3 2- 

HBffiSJi, 3 3-^smaa, 34-sa^-*- 

;K 3 5-#BjiX0—*-/K 36-^-v'JTSS. 

4 l-5*tt5-^^g«>— h-, 42-K»«, 4 3- 
^JgX^— 9-, 44-^97^i«^»7r>'. 4 
5-*5>, 4 4 7"-*v'*5v, 4 8- -9 >v 

mmSm&L 6 1 , 6 2-^*fmL 

5 6 3-^^<y^MU-fe7-^i?yP 

3*7 fftTcotm? v h , si- •ffiiosssswwi&g* 

8 2- ^A'h*x^ft# : E:>''ju-;US^. 8 3 
-*-vbx-fSI. 8 4" ^gP«S^^r7>'H, 10 1- 
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rommsi. io2-^7fy/Lsi. m^fm&. ho. 141-ftMEit, 150. 15 

1 03 -«a-fv*7x-*n*?*, i-wb«§?. 1 6o~ffl®®mmm#-v. 161- 

los-SOMv^x-xfi fflfflmmj ^71-^3*;^ 1 6 

1 107-112 ^7i-W*??. 1 6 3-fWfflBBk 164 

•-•HaflMJmi. 10 8a-108d-|&a{f^ffliE -ROM. 17 0-«W-H 

& 2 00a~200d- -MOSX-f yf-. 20 1 a— 20 

120 a— 126a, 1 2 0 b~-l 2 6 b -ffllSWl-fffl 1 d-.-Efiif 
EH, 130a-136a, 1 3 0 b~ 1 3 6 b -igjffl) 
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